Protocol for preparing Fmoc-L-Lysine(Me,Boc)-OH

Synthesis of Fmoc-L-Lysine-OH
38g Fmoc-L-Lys(Boc)-OH (468.55 mmol) were dissolved in 25mL TFA and 40mL DCM and stirred overnight at room temperature. The solvents were removed by rotary evaporator at 40 °C, then under vacuum. The resulting gum was triturated with ether until it solidified, providing 37g of the trifluoroacetate salt of Fmoc-L-Lys-OH (95% yield).
Purification of benzaldehyde
100mL benzaldehyde was washed several times with saturated sodium bicarbonate to remove any benzoic acid impurities. It was stored over sodium sulfate in an amber bottle, minimizing light exposure.
Synthesis of Fmoc-L-Lysine(Bn,Me)-OH
400mL EtOH were placed over 3Å molecular sieves overnight at room temperature. 40g (83 mmol) of the trifluoroacetate salt of Fmoc-Lys-OH were subsequently dissolved in the ethanol, and 10mL (98 mmol) benzaldehyde were added. The solution was stirred overnight at room temperature under argon balloon; the sieves had pulverized by the next morning. Next, 6.3g (99 mmol) NaCNBH 3 were added in three portions. LC-MS showed 70% conversion to the mono-benzylated product, with 13% di-benzylated and 17% uncoverted. 12mL (161 mmol) of 37% aqueous formaldehyde were subsequently added, once again followed by the addition of 7.3g (62.84 mmol) NaCNBH 3 in four portions.
After one hour stirring at room temperature, LC-MS showed 73% conversion to the mono-methyl/mono-benzyl product, with 10% di-benzylated and 16% di-methylated.
The reaction was poured over ice, and 6M HCl was added (in a well-ventilated hood!) to a pH of 2 by litmus paper. Solids were filtered off and rinsed with 0.5 M HCl. 200cc silica were added to the filtrate, and solvent was removed by rotary evaporation and vacuum.
3000cc of silica were packed in 7.5% MeOH/DCM. The crude mixture that had been adsorbed on silica was added to a plug of 7.5% MeOH/DCM at the top of the column.
After further packing, sodium sulfate was added on top, and the column was eluted with 3L 7.5% MeOH/DCM and then 10% MeOH/DCM until all the di-benzylated impurity had eluted. The MeOH percentage was then increased from 10 to 35% until all product had eluted, with minimal di-methyl impurity. Solvent was removed from product fractions. However, this product was contaminated with silica that had dissolved in the high-percentage-methanol eluent.
The silica was removed by reverse-phase chromatography on Combi-Flash, with a MeCN/H 2 O eluent. MeCN was removed from the pure fractions, and the water was lyophilized off to give a white, fluffy solid. LC-MS and 1 H NMR corresponded to literature reports. 
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